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PRINTING WITH FLEXOGRAPHIC INKS AND LAC- 
QUER 

BACKGRO^UN© OF THE INVjENTION 

The present invention concerns a printing unit for printing with flexographic inks and 
5 lacquer in an offset printing machine that includes a printing plate cylinder, a rubber 
sheet cylinder, a back-pressure cylinder and an inking unit which includes a screen 
roller in engagement with a doctor blade system and which is arranged for continuous 
rotation, either by engaging a motor in a situation where the printing machine is not 
operating or by engaging the transmission of the printing machine when the printing 
10 machine is operating, tiie screen roller being arranged for swinguig in and out of en- 
gagement with rubber sheet cylinder which has an axially oriented channel lunited by 
the front edge and the rear edge of the rubber sheet. 



The invention further concerns a printing machine with such a printing unit and a tool 
15 for use in mountmg and dismounting the washing facility and the inking unit in such a 
printing machine. 

The invention fiirthermore concerns a method of operation for printing with flex- 
ographic inks and lacquer in an offset printing machine which includes a printing plate 

20 cylinder, a rubber sheet cylinder, a back-pressure cylinder and an hiking unit which 
includes a screen roller engaging a doctor blade system and which is continuously ro- 
tated, either by engaging a motor in a situation where the printing machine is not oper- 
ating or by engaging the transmission of the printing machine when the printing ma- 
chine is operating, the screen roller being arranged for swinging ui and out of engage- 

25 ment with mbber sheet cylinder which has an axially oriented chaimel lunited by the 
front edge and the rear edge of the mbber sheet 

It is prior art to produce printing machines in which are placed different printing units, 
so that an offset printing machine also can be used with flexographic inks and lacquer. 
30 Examples of such prior art machines of the kind mentioned in the introduction are 
found e.g. in PCT/DK98/000303 and m EP 1 093 913. 
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The reason of the present invention is a need for providing a modular system, where a 
washing facility for the rubber sheet cylinder in a printing unit readily may be substi- 
tuted with an inking unit, and where there is no risk that ink in the screen roller of the 
inking unit dries up simultaneously with enabling driving the inking unit by the trans- 
5 mission found in the printing machine in order to provide an operation of the printing 
unit which is entirely synchronous with the nimiber of revolutions of the rubber sheet 

When the printing unit is of the type with screen roller engaging a doctor blade sys- 
tem, problems will arise with drying of ink/lacquer in the screen roller when the print- 
10 ing machine is standing still or when the screen roller is brought out of engagement 
wifli the rubber sheet cylinder, as the screen roller is not rotating in these situations. 

When changing the printing machine by shifting between the washing facility and the 
inVing unit, it is important that this occurs very quickly for reducing the down-time of 

15 the machine. By the known machines it is furthermore an ergonomically inconvenient 
task to perform substitution, since washing facilities usually are positioned obliquely 
under the rubber sheet cylinder. Therefore, it is difficult for an operator to get a real 
hold on the washing facility/inking imit. This also implies risk of the washing facil- 
ity/printing unit falling down and causing damage of parts in printing machine and/or 

20 the washing facility/inking unit 

It is thus the purpose of the presmt invention to indicate a system including a printing 
unit, a printing machine, a tool and a method of the types mentioned in the introduc- 
tion that enable remedying of the problems connected with the prior art printing units 
25 and methods. 

This is achieved according to the present invention with a printing unit which is pecu- 
liar in that the inking unit is adapted for being mounted in the support holder of the 
printuig machine for a washing faciUty for the mbber sheet on the rubber sheet cylin- 
30 der. 

The printing machine according to the invention is pecuUar in that at each end of the 
inking unit there are projecting guide means which are arranged for interacting with at 
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least one guide groove formed in the support holder of the printing machine at each 
end of the rollers and which interacts with projecting guide means on the washing fa- 
ciUty. 



5 The tool according to the invention for use in moxmting and dismounting the wasliing 
facility and the inking unit is peculiar in that it includes two side plates that each are 
provided with positioning means interacting with corresponding positioning means in 
the support holder of the printing machine and auxiliary guide grooves that are aligned 
with the guide grooves in the support holder of the printing machine when the posi- 

10 tioning means engage, the guide grooves and auxiliary guide grooves being adapted 
for receiving the washing facility/inking unit at a position situated under carrier han- 
dles formed at an upper side of the tool, preferably on the side plates, and which is 
used for lifting when mounting and dismounting the washing facility and the mking 
unit 

15 

The method according to the invention is peculiar in that the inkmg unit is displaced in 
the support holder for a washing facility for the rubber sheet on the rubber sheet cylin- 
der for mounting and dismounting, respectively, when substituting with the washing 
facility. 

20 

As the inking unit is modular and can be displaced in the support holder of the printing 
machine, a rapid and easy change of tiie printing machine is achieved for moimting or 
dismounting the washing facility and the inking unit, respectively. This may occur 
particularly rapidly and simply by using the tool according to the invention. 

25 

The screen roller in the inking unit will rotate continuously. During usual operation of 
the printing unit, where it is essential that the screen roller is running synchronously 
with the rubber sheet, rotation is estabUshed by engagement with the transmission of 
the printing machine. This may e.g. occur via a driving gear v/heel located at an inter- 
30 nal side of the side frame of the printing unit and engaging the drivmg gear wheel on 
the inking xmit shaft on which the screen roller is mounted. Hereby is achieved a 1 00% 
accurately synchronised transmission that ensures correct speed between the rubber 
sheet cylinder of the printing machine and the screen roller of the inking unit. As op- 
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posed to using an independent drive motor, e.g. servomotor for driving the inking unit, 
there will be no tolerance problems with regard to number of revolutions of rubber 
sheet and screen roller, respectively. 

5 In order to ensure continuous rotation when the screen roller is swung out &om its 
engagement with the rubber sheet, a motor nmning witii constant rotational speed has 
been provided. This motor can drive the screen roller independently of the operation of 
the printing machine. The motor is pennanentiy integrated in the inking imit of the 
printing machine (offset printing unit) and is therefore not to be installed each time the 
10 inking imit is to be used. The used principle is also called idling for the inking unit 
Furthermore, the inking unit will require less maintenance than an inking imit driven 
by an independent drive imit, e.g. a servomotor. 

The printing xmit according to the invention is primarily intended for use with printing 
15 machines that are adapted to printing on sheets. By using the inking unit, the printing 
unit is changed from an offset printing unit to a lacquering xmit/flexographic unit, 
where lacquer/ink from the screen roller is deposited on the rubber sheet in a way cor- 
responding to a cliche in flexographic printing. The print is then passed further down 
onto the sheet. The inking imit of the printing unit is structured as a modular arrange- 
20 ment that may be placed in grooves/fittings used for the printing xmit washing facility 
for the rubber sheet 

Rapid shifting between washing facility and inking unit is possible with the tool ac- 
cording to the invention. The grooves of the tool furthermore provide secure guiding 
25 of washing facilit}'^ as well as inking unit so that there is no risk of damaging parts of 
the unit while making the change. 

According to a particular embodiment, the printing unit is peculiar in that the screen 
roller is arranged for swinging against the rubber sheet cylinder opposite the duct in 
30 order to be in contact with the mbber sheet from its front edge. The screen roller will 
be arranged for swinging away from the mbber sheet cylinder opposite the chaimel in 
order to be in contact with the mbber sheet to its rear edge. In practice, the swinging is 
performed when the penultimate sheet in a printing series is inserted in the printing 
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unit. 

Before the printing unit is put into use, it is important that there is spacing between the 
rubber sheet and the printing plate cylinder. According to one embodiment, this occurs 
5 in practice by dismounting the pressure plate, as lacquer can otherwise be deposited on 
the printing plate with consequent risk that the lacquer is passed fiirtiaer up into Ihe 
printing unit. Furfhermore, it is noted that the moistening unit of the printing machine 
is to be disconnected. 

10 No offset ink is to come on the rubber sheet where the printing unit is used for print- 
ing. Therefore, it is important to have the entire sheet lacquered from the front edge 
since the rubber sheet and priating result otherwise can be destroyed. If there is no 
lacquer on the rubber sheet, the offeet ink is drawn from the sheet up on the rubber 
sheet. 

15 

For ensuring that a first sheet moved through the printing machine is fiilly lacquere4 it 
is important tiiat the printing unit is printing from the front edge of the first sheet and 
not at an earlier time. This is ensured by estabUshing the screen roller engagement 
opposite to the axially oriented channel. At commencing pressure, the screen roller of 

20 the printing imit is thus moved in against the rubber sheet cylinder in a position from 
the axially oriented channel in the rabber sheet cylinder. Therefore, contact with the 
rubber sheet will be established from its front edge. If there is lacquer on the rubber 
sheet at an earlier time than the time where a first sheet is inserted into the printing 
unit, the lacquer will be transferred &om the rabber sheet cylinder to the back-pressure 

25 cylinder, which is not acceptable. 

As mentioned, the sheet is to be provided with lacquer across its entire length, and 
therefore it is important that the screen roller can be in contact with the rubber sheet 
for applying lacquer to the rear edge of the rubber sheet. When at a position opposite 
30 tiie channel beyond the rear edge, it is possible to swing out the screen roller. 

It is important that liie last sheet in a print series coming through the printing unit is 
lacquered completely. However, the screen roller will usually be swung back from the 
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rubber sheet before the sheet has entered the printing unit. Thereby it is ensiared that 
the rubber sheet is not filled with lacqtier at the end of a printmg process. In practice, 
this occurs by the screen roller being swung out before the last sheet in a series of print 
being inserted in contact with the rubber sheet, 

5 

According to a further embodiment, the printing unit is peculiar in that interacting 
bearing means on the inking unit and the printing machine are provided for adjusting 
the contact pressure of the inking unit against the rubber sheet. Hereby is ensured cor- 
rect contact pressure for optimising ink deposition during printing and possibility for 
10 compensating for difference in mutual position of the cylinders, e.g. as a consequence 
of different thickness on the sheets. 

DESCRIPTION OF DRAWING 

The invention will now be explained more closely with reference to the accompanying 
1 5 drawing, where: 

Fig. 1 shows a schematic view of the elements forming part of a printing imit ac- 
cording to the invention; 

Fig. 2 illustrates different steps by a method according to the invention; 
20 Fig. 3 shows a schematic view of support holders in a printing machine according to 
the invention with mounted inking unit; 

Fig. 4-5 show schematic views of support holders in a printing machine according to 
the invention that interact with side plates in a tool according to the invention 
with the inking imit during dismounting; 
25 Fig. 6 shows a schematic partial view of guiding means on a side plate of the print- 
ing unit; 

Fig, 7 shows a schematic side view of the parts shown in Fig. 6 and furthermore 

showing the drive connection for the screen roller; and 
Fig. 8 shows a schematic view of a tool according to the invention. 

30 

In Fig. 1 is shown an inking unit T that includes a screen roller 1 rotating in direction 
of the indicated arrow. The screen roller 1 engages the transmission of the printing 
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machine as indicated by a gear wheel 2. The screen roller can also be driven by a mo- 
tor 10 for idling of the screen roller. 



The screen roller 1 engages a doctor blade system 3 forming part of the inking unit T 
5 and which is mounted at a position over a drip pan 1 1 with the possibility of displac- 
ing the screen roller 1 out from and in towards a rubber sheet cylinder 4. M practice 
this occurs by contact between screen roller and the doctor blade system being main- 
tained and that displacement occurs by swinging the inking unit T. This occurs about 
an axis guiding the gear wheel 33 of the screen roUer (see Fig- 7) through a swuiging 
10 movement about the gear wheel 2, yet with engagement maintained. 

In practice, the motor 10 will have a gear wheel 39 (see Fig. 7) which is in constant 
engagement with the gear wheels of the printing machine 2 that are engaged or disen- 
gage from the drive system of the main machine by using a coupling (not shown) 
1 5 which is activated synchronoxisly with the swinging in and out of the screen roller. The 
gear wheel 39 is connected with the motor 10 via an idling so that the motor is not 
driven with when the screen roller 1 is driven by the printing machine. 

The mbber sheet cylinder 4 engages a pressing plate cylinder 5 and a back-pressure 
20 cylinder 6. A mbber sheet 14 is placed on the mbber sheet cylinder 4 with a channel 7 
which is delimited by a front edge 12 and a rear edge 13 of the rubber sheet 14. In Fig. 
. 1 is indicated that a slot 8 can be provided between the rubber sheet 14 and the press- 
ing plate cylinder 5. Furthermore, in Fig. 1 is indicated a sheet 9 which is on its way 
into the printing unit The cylinders of the printing xmit are rotated m the direction 
25 indicated by the arrows. 

In Fig. 2 are shown different Figures that illustrate different steps of the method. 

In the first step A, the printing machine is started and is running standby. In this posi- 
30 tion, the inking unit T will run in idling by engaging the motor 10. 

In the second step B, the printing machine will be set to run idling and is then ready 
for printing. In this position, the inking unit T will still run in idUng which is now 
occurring by iising/coupling in the transmission 2 of the printing machine (not shown 
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curring by using/coupling in the transmission 2 of the printing machine (not shown in 
Fig. 2). 

In the third step C, signal for starting printing in the printing machine is given. At this 
5 time, the inking imit will continue to run in idling with &e transmission of the printing 
machine and simultaneoxisly the &st sheet is fed into the printing unit. Ink will be 
applied to the sheet in the printing units (not shown) of the printing machine located at 
an upstream position in the printing machine. 

10 In the fourth step D, the printing machine will give signal for activation of the printing 
unit, and the channel 7 in the mbber sheet 14 will be situated at a position opposite the 
printing plate cylinder 5. The printing unit will now await correct positioning of the 
channel 7 of the rubber sheet cylinder before swinging in. The first sheet 9 in the sys- 
tem is now on its way into the printing unit according to the invention, and it will be 

1 5 provided with colour print from previoiis printing units. 

In the fifth step E, the printing unit will still be activated, and the channel 7 in the rub- 
ber sheet cylinder will now be on its way to a position opposite the screen roller 1 in 
the inking unit T according to the invention. Now there will given a starting signal to 
20 the printing unit which starts its swinging in movement at the same time as the first 
sheet is on its way into the printing unit. 

In the sixth step F, there is still a signal for activating the printing unit, and the channel 
7 in the rubber sheet cylinder will now be situated opposite to the screen roller 1 of the 
25 printing unit. The screen roller is brought in against the channel for being in engage- 
ment with the mbber sheet 14 from its front edge. From now on, lacquer is applied to 
the rubber sheet. The sheet 9 will now be with its front edge at a position immediately 
in front of the back-pressure cylinder 6. 

30 In the seventh step G, the printing xmit is activated, and the screen roller 1 transfers 
lacquer/flexographic ixik to the rubber sheet 14. The contact pressure against the rub- 
ber sheet is adjusted by using interacting bearing means on the inking unit and the 
printing machine. The sheet 9 will now be provided with lacquer from the front edge 
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20 



30 



of the sheet vmtil it leaves the printing unit 

When the sheet has left the printmg unit, the succeeding sheet wiU come in direct con- 
tinuation of the first sheet where the screen roller remains in engagement untH a time 
before the last sheet in a print series is inserted on the rubber sheet 

In the eighth step H is shown a situation where the last sheet 9' in a print series is on 
its way into the printing unit Here, the screen roller 1 is swung away firom the rubber 
sheet, which has occured when it was opposite the channel 7 at the insertion of the last 
sheet 9' in a print series in the printing unit Thus no lacquer/flexographic ink are ap- 
pUed to the rubber sheet during the passage of the last sheet through the printing unit 



Fig. 3 shows an inking unit T mounted with the screen roller 1 engaging the rubber 
sheet roller (not visible in Fig. 3). It is noted that the doctor blade system 3 is not 
15 mounted in the inking unit in Fig. 3. The printing machine includes side support hold- 
ers 15 vMch are provided with grooves 16 that mteract with guide means m the form 
of pins 17 on side plates 18 in the inking unit T. 



The side plates 18 are provided with a locking means 19 that enable securing of the 
inking unit T in the engaging position. Ihie lockmg means 19 interact writh side sup- 
port holder 15 and may be swung to a free position as iUustrated m Figs. 4 and 5. 



The groove ; 6 has a first part 20 ending in a first downwards directed hollow 2 1 in 
. v^^hich a guide pin 17 can rest at commencing release of the inking unit This enables 
25 dismounting and mounting the inking unit as weU as washing facility in a secure and 

controUed way without any risk of dam^g parts of the machine at mount- 
ing/dismounting. When the washing faciUty is moved to its first rest position, it will 
assume a position as iUustrated in Fig. 5. 



Fig. 3 fiirthermore shows a bearing means 41 in the shape of a surface at the top side 
of the side plate IS of the printing unit This bearing means interacts with a bearing 
means 42 on the printing machine. The bearing means 42 is provided in the shape of a 
spindle 43 which is actuated by a worm situated m a housing 44. The worm can be 
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connected with a transverse rod connection in order to activate a corresponding worm 
drive and adjusting spindle at the opposite side of the printing unit By extending the 
piston 43 more or less from the housing 44, it becomes possible to press on the side 
plate 18, whereby the inking unit is imparted a swinging movement that moves it 
5 closer to the rubber sheet cylinder or farther from the rubber sheet cylinder, whereby 
the bearing pressure is adjusted. 

According to a particular embodiment, it is possible to incorporate a meter, e.g. a pot- 
meter, in the worm housing 44. This may be combined with a meter measuring the 
10 position of the mbber sheet which also can be provided by means of a potmeter. 
Hereby, it becomes possible to give a signal from a control unit so that secure knowl- 
edge of the mutual position of the rabb^ sheet 14 and tiie screen roller 1 is obtained. 
The bearing pressure may hereby be adjusted, e.g. with regard to varying paper thick- 
nesses. 

15 

In Fig. 4 is illustrated a tool 22 according to the invention. The tool 22 is provided 
with side plates 23 resting on each their support holder 15 in the printing machine. The 
side plates 23 are provided with positioning means 24 in the form of a pin that interact 
vsdth positioning means in tbe shape of a groove 25 in the support holder 15 of the 

20 printing machine. Further positioning occurs by interaction between an interacting part 
26 on the side plate 23 which interacts with a groove 27 in the support holder 15. 
When the side plate is mounted correctly, a first auxiUary groove 28 in the side plate 
will be aligned with the groove 16. Via an adjustable closing plate 30, a fiirther auxil- 
iary groove 29 in the side plate 23 will be in contact with the upper side of the support 

25 holder 15. Hereby it is possible that a second guide pin 17' (see Fig. 6), which is 
placed in the side plate 18 of the inking unit, is brought to engaging the further auxil- 
iary groove 29, while the first guide pin 17 after passing the groove 16 is brought into 
engaging the auxiliary groove 28 in the tool 22. 

30 When the inking unit T is disposed in the auxihary guide grooves 28, 29, the plate 30 
is swung upwards to a locking position as illustrated in Fig. 8. The inking unit, or al- 
ternatively the washing facility, will hereby be placed in the auxiliary guide groove in 
a position situated under carrier handles 31 disposed at the upper side of the tool 22. 
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The carrier handles 31 are formed as handles on a through-going rod 32 passing 
through the side plates 22. The auxUiary tool enables for one person at each end of the 
printing machine to mount and dismount washing faciUty/inking unit without any er- 
gonomically disadvantageous working positions. In practice it has fiirthermore ap- 
peared that mounting/dismounting by means of the tool reduces the shifting time to 
one-fiflh of the shifting time without using auxiUaiy tool. Furthermore, use of the tool 
22 provides a complete controlling of the way in which mounting and dismounting 
occurs, so that the washing fecility/inking unit never come in inadvertent contact with 
the printing machine with consequent risk of damaging machine parts. 

In Fig. 4 is seen that the lock 19 is swung into an open position viiereby the first guide 
pin 17 can pass into the first part 20 of the groove 16. 

In Fig. 5, flie first part of the dismounting movement is shown, where the inking unit 
1 5 is situated with the guide pin 1 7 in the resting position 21 at the bottom of the first part 
20 of the groove 16. In this position, a slightly outwards pull in the inking unit will 
cause that the second guide pin 17' Is moved beyond the support holder and the plate 
30, into the further auxiliary groove 29 simultaneously with the first guide pin 17 be- 
ing moved through the groove 16 to placing at the bottom of the auxiliary guide 
20 groove 28 in the side plate 23 of the tool. 

Fig. 6 iUustrates schematicaUy the positioning of the guide pins 17, 17' projecting 
from the side plate 18 in the inking unit. Furthermore, Fig. 6 iUustrates a gear wheel 
33 which is mounted on the axle 34 supporting the screen roUer 1. The gear wheel 33 

25 is situated at an outwards feeing position of the side plate 1 8. The gear wheel 33 en- 
gages the gear wheel 2 for the transmission of the printing machine. Via a shaft 40 
passing through the lateral flange 35 of the printing machine, the gear wheel 2 engages 
a drive gear wheel 36 connected to the drive vinit of the main machine. The connection 
between gear wheels 36 and 32 is established by means of a coupling 37 that enable 

30 disengagement of the gear wheel 2 from the engagement with the gear wheel 36. By 
activating/deactivating the coupling 37, one may fireely choose whether the gear wheel 
2 is to be jfreely rotating or driven by the main drive unit via the engagement with the 
gear wheel 36. 
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When the gear wheel 2 is rotating freely, idling can be established by activating a mo- 
tor 38 which via the gear wheel 39 drives the gear wheel 2 and thereby the screen 
roller 1. The continuous rotation of the screen roller 1 is hereby established, irrespec- 
tively whether the printing machine is operating or not 

5 

In Fig. 8 is seen tiiat the tool 22 includes two side plates 23 that are mutually con- 
nected via the rod 32. In the internal side of each side plate there is provided auxiliary 
guide grooves 28, 29 so that the washing facility/inking unit can be received at a posi- 
tion located under the carrier handles 31. The tool 22 may thereby be used for lifting 
1 0 the washing facility/inking xinit by mounting and dismounting. 

It is noted that the above embodiment is just a concrete embodiment for a system ac- 
cording to the invention. Other embodiments will also be possible within the scope of 
the subsequent claims. The drive arrangement may thus be provided with other means 

15 than gear wheels, e.g. friction wheels or toothed belts. Furthermore, guide pins and 
guide grooves may be mutually exchanged so that guide pins are situated on the sup- 
port holder of the printing machine instead of the inking xmit/washing facility. Fur- 
thermore, guide grooves may have other embodiments than the shown embodiments, 
if only it is ensured that dismounting and mounting occurs without interference be- 

20 tween machine parts. 



